Supplemental methods
4mM ZnCl2, 2 mMCoCl2, 2mM Na2MoO4, 2mM CaCl2, 2mM CuCl2, 2mM H3BO3, 10% (v/v) potassium phosphate solution (0.17MKH2PO4, 0.72M K2HPO4 pH 7.4), 0.5 mg/ml riboflavin, 100 µg/ml carbenicillin at 37 °C to an optical density (OD) 600nm of 0.6 and temperature was reduced to 25 °C for 16 h. The bacterial cells were collected by centrifugation, washed with PBS and suspended in 100mM Tris-acetate (pH 7.6), 0.5Msucrose, and 1mM EDTA and treated with lysozyme (0.5 mg/ml) and EDTA (0.1mM [pH 8.0]) at 4 •C for 1 h with slow stirring to generate spheroplasts. The spheroplasts were pelleted by centrifugation at 5000×g for 15 min; and suspended in 100mM potassium phosphate (pH 7.6), 6mM MgOAc, 0.1mM DTT, 20% (v/v) glycerol, 0.2mM PMSF, and 0.1mM DNase I; and disrupted by sonication. A clear lysate devoid of cellular debris was obtained by centrifugation at 12,000×g for 10 min, and then the membranes were collected by centrifugation at 100,000×g for 60 min at 4 •C. Membranes were suspended in 50mM Potassium phosphate buffer (pH 7.8) and 20% (v/v) glycerol and stored at −70 •C.
POR assays with cytochrome c, MTT and ferricyanide
Briefly, the reaction was carried in triplicate in 96-well format using a microplate reader (Molecular Devices, Sunnyvale, CA). The reaction contained 5 g of bacterial membranes containing POR in 100 mM phosphate buffer (pH7.6). NADPH concentration was 100 M when cytochrome c concentration was varied from 0.6-40 M and cytochrome c concentration was kept 100 M when NADPH contration was variable (1.6-100M). Reaction was started by addition of NADPH and monitored for 6 minutes. The reaction rates were extrapolated from the linear range of the kinetic traces and plots of rate versus cytochrome c concentration were fitted with Michaelis-Menton equation using PRISM (GraphPad, San Diego, CA) to determine Vmax and Km.
NADPH-dependent MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium] reduction rate was measured as the rate of increase in absorbance at 610 nm using the extinction coefficient, ε610=11 mM -1 cm -1 (4). The assay mixture contained 5 g of bacterial membranes containing POR in 100 mM phosphate buffer (pH 7.6), 100M
NADPH and concentration of MTT varied from 3.9-500 M. Similarly, ferricyanide reduction rate was monitored as the rate of decrease in absorbance at 420 nm (ε420=1.02 mM -1 cm -1 ). Concentration of ferricyanide varied over a range from 0.39 to 500 M and the reaction was started by adding 100M NADPH (5) . Activities represent the mean of at least triplicate determinations.
3D Protein Models
The 3D structural model of mutant POR (NCBI NP_000932) was built using the three dimensional crystal structure (3QE2) as template. Model building was performed with programs YASARA (6) and WHATIF (7) . A screening of rotamer libraries was used to minimize stearic clashes with the neighboring residues that resulted from the substitution of amino acids. Side chains were optimized by molecular dynamic (MD) simulations. The final model was refined by a 1000 ps (MD) simulation using AMBER 2003 force field and checked with the programs WHAT_CHECK (8), WHATIF (7), Verify3D (9, 10), and Ramachandran plot analysis (11, 12) . Structural properties of the proteins was calculated by YASARA and WHATIF and general protein parameters were calculated with Expasy protein tools (www.expasy.ch). Coordinates of two rat POR crystal structures (PDB# 1JA1, 1AMO) (13) (14) (15) were also used for comparative studies. Structure models were depicted with Pymol (www.pymol.org) and rendered as ray traced images with POVRAY (www.povray.org). 
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